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@) Device for continuous positive airway pressure breathing (CPAP). 

(57) Apparatus and methods for the automated 
stop-start control in the administration of con- 
tinuous positive airway pressure (CPAP) treat- 
ment are disclosed. Apparatus for the 
administration of CPAP treatment includes a 
controllable flow generator coupled to an air 
delivery circuit in turn coupled to a mask for 
the supply of CPAP to a patient's airways. The 
starting of the administration of CPAP treat- 
ment occurs when it is determined that the 
patient is wearing the mask. Conversely, the 
ceasing of the administration of CPAP treat- 
ment is done when it is determined that the 
patient, is no longer wearing the mask. The 
determination of whether the mask is being 
worn or not can be made in a number of ways. 
In one embodiment, a pressure transducer (40) 
derives an electrical signal representative of 
mask pressure (P^t)). If the pressure signal is in 
excess of the threshold, this is taken as indica- 
tive of flow in the air delivery circuit due to 
respiration, and thus it is determined the mask 
is being worn. The bistable device (50) then 
causes the commencement of the adminis- 
tration of CPAP treatment Current supplied to 
the flow turbine (4) is sensed by a resistor (59), 
and the sensed voltage is compared against the 
threshold by a comparator (62) in order to 
determine whether there is an unexpected in- 
crease in motor current indicative of the mask 
no longer being worn. In such a case the bist- 
able circuit (50) is reset causing the adminis- 
tration of CPAP treatment to be ceased. 
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Field of the Invention 

This invention relates to automated stop/start 
control in the administration of continuous positive 
airway pressure (CPAP) treatment 5 



Background of the Invention ' 

The administration of CPAP is common in the 
treatment of obstructive sleep apnea (OSA) syn- 10 
drome and upper airway resistance syndrome. The 
fundamental disclosure of CPAP is made in the spec- 
ification of International Patent Application No. 
PCT/AU82/00063, published under No WO 
82/03548. 

75 

CPAP treatment effectively acts as a pneumatic 
splint of a patient's upper airways by the provision of 
a positive air pressure of approximately 10 cm H 2 0, 
although pressures in the range of approximately 5 - 
20 cm H 2 0 are encountered. More sophisticated 20 
forms of CPAP, such as bi-level CPAP and autosetting 
CPAP, are described in U.S. Patent No. 5,245,995. 
Common to all forms of CPAP is a nose, mouth or face 
mask fitted to a patient having connection via an air 
delivery tube to an air flow generator. 2 s 

CPAP flow generators are normally switched be- 
tween a standby or stop mode to a functional mode 
in which pressurised air or oxygen mix is supplied to 
the patient by a switch located on the body of, or ad- 
jacent to, the flow generator. Alternatively, a cordless 30 
radio or infra-red remote control unit can be operated 
by the patient at some distance from the flow gener- 
ator. 

In other cases the control switch (or switches), 
which may be electrical or pneumatic, are located in 35 
the vicinity of the patient's mask, and control signals 
from them are carried back to the flow generator in 
parallel with the interconnecting air delivery tubing. 
As an alternative to a nose or mouth mask, nasal 
prongs (cannulae) may be inserted into the nares to 40 
effect a seal between the air delivery circuit and the 
patient's airway. In all cases, the patient must man- 
ually depress a control button to initiate the CPAP 
treatment. 

In this specification the term 'mask' is to be ex- 45 
plicitly understood as embracing a nose mask, mouth 
mask, nose and mouth mask and nasal prongs. Fur-' 
thermore, reference to a 'mask' being worn indicates 
seal ing engagement with the patient's face or with the 
entrance to the nares. In particular, the expression 'a so 
mask being worn' embraces the embodiment of nasal 
prongs being inserted into the nares. 

There are a number of disadvantages in the 
known control implementations described above. 
Firstly, the patient may have to reach out of the bed 55 
to press a control on the flow generator. This may be 
difficult to do if they are already wearing the CPAP 
mask with its connected tubing, or if the flow gener- 



ator is some distance from the bed. Secondly, a cord- 
less remote control can be mislaid and its batteries 
will run down and must be regularly charged or re- 
placed. In some instances too, the remote control 
must be directed towards the flow generator to func- 
tion, however the flow generator may be difficult to lo- 
cate in a dark room. Thirdly, controls incorporated in 
the mask make it heavier and therefore less comfort- 
able to wear, perhaps leading to lack of compliance 
with the CPAP treatment Also, they make cleaning 
and disassembly more difficult for the patient using 
CPAP treatment apparatus at home. 

Summary of the Invention 

It is a preferred object of the present invention to 
make the control of CPAP treatment, and particularly 
flow generators, significantly easier for patients in 
the start and/or stop operations. 

Therefore, the invention discloses a method for 
controlling apparatus for the administration of contin- 
uous positive airway pressure (CPAP) treatment, the 
apparatus having a controllable flow generator cou- 
pled to an air delivery circuit, in turn coupled to 
, a 'mask* for the supply of CPAP treatment to a pa- 
tient's airways, the method comprising the steps of 
determining that the patient is wearing said 'mask', 
and if being worn commencing the administration of 
CPAP treatment. 

Preferably, the determining step comprises any 
one or more of the steps of detecting flow of air in said 
air delivery circuit, detecting a pressure change in 
said air delivery circuit, and detecting proximity of the 
patient's face with said 'mask'. 

The invention further discloses a method for con- 
trolling apparatus for the administration of continuous 
positive airway pressure (CPAP) treatment, the ap- 
paratus having a controllable flow generator coupled 
to an air delivery circuit in turn coupled to a 'mask' for 
the supply of CPAP treatment to a patient's airways, 
the method comprising the steps of determining 
whether said 'mask' is being worn by the patient, and 
if not being worn ceasing CPAP treatment 

Preferably, the determining step comprises any 
one or more of the steps of detecting airflow in said 
air delivery circuit in excess of flow due to maximum 
CPAP treatment pressure, detecting a pressure drop 
in said air delivery circuit below a minimum CPAP 
treatment pressure, and detecting an uncontrolled 
change in operation of said flow generator. 

The invention yet further discloses a method for 
controlling apparatus for the administration of contin- 
uous positive airway pressure (CPAP) treatment the 
apparatus having a controllable flow generator cou- 
pled to an air delivery circuit, in turn coupled to 
a 'mask' for the supply of CPAP treatment to a pa- 
tient's airways, the method comprising the steps of 
determining whether the patient is wearing said mask 
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and, if being worn, commencing CPAP treatment; 
and if not being worn ceasing CPAP treatment. 

The invention yet further discloses apparatus for 
controlling the administration of continuous positive 
airway pressure (CPAP) treatment, said apparatus 5 
having a controllable flow generator coupled to an air 
delivery circuit, in turn coupled to a 'mask' for the 
supply of CPAP treatment to a patient's airways, and 
further comprising means fordetermining that the pa- 
tient is wearing said 'mask', and means for commenc- 10 
ing the administration of CPAP treatment if 
the 'mask' is being worn. 

Preferably, the apparatus further comprises any 
one or more of detection means for detecting flow of 
air in said air delivery circuit, detection means for de- 15 
tecting a pressure change in said air delivery circuit 
and detection means fordetecting proximity of the pa- 
tient's face with the 'mask'. Advantageously, the de- 
tection means can include a differential or static pres- 
sure transducer. Further, the detection means can in- 20 
elude electrical circuit means mounted from 
said 'mask', the electrical characteristics of which 
change with proximity of the patient's face. The 
changing electrical characteristics can include resis- 
tance between two electrodes, capacitance between 25 
two electrodes or the inductance of a coil means. 

The invention further discloses apparatus for 
controlling the administration of continuous positive 
airway pressure (CPAP) treatment, said apparatus 
having a controllable flow generator coupled to an air 30 
delivery circuit, in turn coupled to a 'mask' for the 
supply of CPAP treatment to a patient's airways, and 
further comprising means for determining whether 
said 'mask' is being worn by the patient, and means 
for ceasing CPAP treatment if said 'mask' is not being 35 
worn. 

Preferably, the apparatus further includes de- 
tecting means fordetecting airflow in said air delivery 
circuit in excess of flow due to maximum CPAP treat- 
ment pressure, detection means for detecting a pres- 40 
sure drop in said air delivery circuit continuing for a 
predetermined period of time, and detection means 
for detecting an uncontrolled change in operation of 
said flow generator. The detecting means can include 
a differential or static air pressure transducer. Fur- 45 
ther, the detecting means can include means for 
measuring electrical power consumption of said flow 
generator, or means for measuring rotational speed of 
said flow generator. 

50 

Brief Description of the Drawings 

A number of embodiments of the invention will 
now be described with reference to the accompanying 
drawings, in which: 55 
Figs. 1 a and 1 b show arrangements for the deter- 
mination of airflow rate as an indication of wheth- 
er a CPAP mask is or is not being worn; 



Fig. 2 shows an arrangement for the determina- 
tion of a change in pressure as an indication of 
whether a CPAP mask is or is not being worn; 
Figs. 3a t 3b and 3c show arrangements for the 
determination of the proximity of a mask to a pa- 
tient's face. 

Figs. 4a and 4b show further sensor arrange- 
ments for the determination of the proximity of a 
mask to a patient's face; 
Figs. 5a and 5b show schematic control arrange- 
ments in the determination of a CPAP mask not 
being worn; and 

Fig. 6 shows a schematic diagram of an embodi- 
ment incorporating starting and stopping of CPAP 
apparatus. 

Detailed Description of Preferred Embodiments 
and Best Mode 

1 . Automatic Start 

Embodiments of the present invention offer an 
improvement in controlling a CPAP flow generator by 
determining that the patient is wearing the CPAP 
mask (including, as noted above, inserted nasal 
prongs) and then starting the flow generator automat- 
ically, either switching to full treatment pressure or 
into a pressure ramp controlled by a delay timer. This 
determination can be achieved in any one or more of 
four ways. 

The first such technique is the detection of the 
flow of air in the breathing (air delivery) circuit caused 
by the patient breathing. This is achieved by meas- 
urement of a change in the pressure drop across a 
flow restriction located in the breathing circuit, either 
in the proximity of the mask or the flow generator. 

Fig. 1a shows a mask 1 interconnected with a 
flow generator (turbine) 4 by a flexible air delivery 
tube 2. Part-way along the delivery tube 2 is a flow 
restriction 3, typically in the nature of a narrowing of 
the diameter of the air delivery tube 2 or an iris. By 
measurement of the pressure drop (P, - P 2 ) across 
the flow restriction 3, the presence of air flow can be 
detected. The pressures P 1f P 2 are supplied to the 
CPAP controller 8 by respective interconnecting 
tubes 13,14. A pressure drop change value of X cm 
H 2 0, determined by the CPAP controller 8, is set as 
a threshold and if exceeded is taken as indicative of 
airflow, and hence that the mask is being worn. Be- 
cause the sense of the change in pressure drop will 
be opposed dependent upon inspiration or expiration 
it is the modulus (or absolute value) of the pressure 
change compared against the threshold. 

Alternatively, as shown in Fig. 1b, the measure- 
ment can be of the change in pressure drop (P^ - P2) 
across substantially the whole length of the air deliv- 
ery tube 2 itself. It is then a simple matter of compar- 
ing the modulus of the airflow rate (i.e. pressure drop 
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having been calibrated against air flow rate) as 
against a threshold value (typically 200 ml/s) to deterr 
mine that the mask 1 is being worn and that it is ap- 
propriate to commence the administration of CRAP 
treatment The pressure P 2 also can be the actual 5 
flow generator delivery pressure measured at a point 
internally of the casing that houses the control cir- 
cuits 8 and the flow generator 4. 

It will be apparent that the methods described 
above may continually seek to commence the admin- 10 
istration of CPAP treatment when actually being ad- 
ministered due to respiration causing a change in 
pressure drop. This, of course, presents no problem 
in the control of the CPAP. Furthermore, the automat- 
ic stop embodiments to be described either will over- 15 
ride the start command, else the start command 
would cease being produced. 

A second method of determining that the mask is 
being worn is by the detection of a pressure change 
in the breathing circuit caused by the patient breath- 20 
ing. As shown in Fig. 2, this is achieved by the detec- 
tion of a change of the pressure P., (typically a de- 
crease) in the air delivery tube 2 sensed by a conduit 
15 connected with a pressure switch (not shown) lo- 
cated within the controller 8. This measurement is 25 
made in or near the mask 1, but equally could be at 
the flow generator 4, and its absolute value is com- 
pared against a threshold of, say, 1 cm H 2 0 as an in- 
dication of respiration and thus the mask being worn. 
In the alternative, the time varying pressure signal 30 
P^t) can be signal processed to detect the appear- 
ance of flow as a slight negative pressure, say, 1 cm 
H 2 0 as the threshold indicative of inspiration, as thus 
indicative of the CPAP mask being worn. 

A third method is the detection of the contact with, 35 
or close proximity of, the patient's face with the CPAP 
mask as determined via a change in the electrical 
characteristics of an electrical circuit having one or 
more electrodes located in the mask 1. The electrical 
characteristic can be a measure of impedance or a 40 
change in capacitive or the inductive coupling of an 
electrical circuit connected to the mask. Alternatively, 
the proximity of the patient's hand can be sensed as 
that person picks up the mask, as this too will affect 
the capacitance/inductance of the circuit. 45 

As shown in Figs. 3a-3c, this method is achieved 
by the location in or near the mask 1 of two or more 
electrodes, shown as a pair of conductive plates 5 in 
Fig. 3a, capactitive plates 6 in Fig. 3b and an inductive 
coiled wire in Fig. 3c. Each one of these types of elec- 50 
trode typically is connected to the controller 8 by two 
interconnecting wires 9. As the mask 1 is brought in 
proximity to, or in contact with, the patient's face, the 
electrical state of the sensing circuit within the con- 
troller 8 will change. The detectable change is for the 55 
reason that a conductive (albeit high resistance) path 
is provided by the surface of the patient's face. The 
change will either be as a change in surface resis- 



tance (Fig. 3a), a change in capacitance (Fig. 3b) or 
a change in inductance (Fig. 3c). 

A fourth method of determining that the mask is 
being worn is by the detection of the contact of the 
mask with the patient's face, achieved via an electri- 
cal or pneumatic switch located in the mask. As 
shown in Fig. 4a, this is achieved by an electric switch 
10 (or switches) located in the mask 1 in such a pos- 
ition as to be depressed or deformed when the mask 
1 is brought into contact with the patient's face. The 
change of state of the switch 10 is therefore detect- 
able by the controller circuitry 8, and thereafter com- 
mences the administration of CPAP treatment. Alter- 
natively, as shown in Fig. 4b, a sac 11 of gas or liquid 
is similarly located on the mask 1 such that contact 
with the face causes distortion of the sac, and the 
concurrent pressure change or volumetric flow in the 
connecting tube 12 is detected by a pressure switch 
or other suitable device within the controller 8, thus 
again commencing the administration of CPAP treat- 
ment. 

2. Automatic Stop 

Embodiments of the present invention offer an 
improvement in controlling a CPAP flow generator by 
determining whether the CPAP mask is no longer be- 
ing worn and then switching the flow generator 4 off 
automatically. This determination can be achieved in 
any one or more of three ways. 

The first method is by the detection of increased 
flow of air in the breathing circuit as a result of the pa- 
tient's face no longer blocking the mask air outflow. 
This is achieved by measurement of a change in pres- 
sure drop across a flow restriction located in the 
breathing circuit, either in the proximity of the mask 
1 or of the flow generator 4. In other words, it is es- 
sentially the same procedure as applied in the first 
embodiment of 'automatic start', except that the 
change in pressure drop is of an absolute value equiv- 
alent to a different (higher) flow threshold, say 3 cm 
H 2 0 continuing for 3 seconds or more, is used in the 
comparison with the measured airflow. The threshold 
is greater than the maximum flow due to the maxi- * 
mum CPAP treatment pressure. The apparatus of 
Fig. 1a thus applies as previously described. Alterna- 
tively, the measurement can be of the pressure drop 
along the length of all or part of the air delivery tubing 
itself, again, similarly as previously described in Fig. 
1b. Accordingly, detection of an increase in air flow 
rate will cause the controller 8 to stop the administra- 
tion of CPAP treatment It may also be the case that 
an alarm is sounded in the event that the mask 1 may 
have inadvertently come off the patient's face, or 
other such occurrence. 

A second method is by detecting the drop in pres- 
sure in the breathing circuit in the vicinity of the mask 
to a low or near-zero value, and certainly below the 
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minimum CPAP treatment pressure, caused by the 
decreased restriction to flow due to the removal of the 
patient's face from the mask whilst CPAP treatment 
is being administered. This is achieved by the detec- 
tion of a change of pressure, typically a decrease to 5 
less than 1 cm H 2 0, in the breathing circuit using a 
pressure transducer or pressure switch. Most usually 
this measurement is made in the mask or near the 
mask in the air delivery circuit. Once again, the pro- 
cedure utilises apparatus very similar to that shown 10 
in Fig. 2. Upon sensing the decrease in pressure in ex- 
cess of the threshold (again, possibly continuing for 
3 seconds or more), the controller 8 will automatically 
stop the CPAP treatment. 

A third method is by detecting an increase in the 15 
speed or the electrical supply current (power con- 
sumption) of the flow generator 4 due to the higher 
volumetric flow in the breathing circuit where the 
mask is not in place. Both instances exemplify an un- 
controlled change in operation of the flow generator. 20 
Where the electric motor driving the CPAP flow gen- 
erator is regulated in pressure, a sudden loss of back 
pressure due to a mask being removed will result in 
an increase in rotational speed of the turbine above 
the rotational speed for any treatment pressure as the 25 
turbine attempts to raise the mask pressure. For the 
case where the motor is speed regulated, the result 
of a mask being removed is a change (increase) in 
motor current below a set point current value in con- 
sequence of an increased flow loading on the flow 30 
generator. 

Fig. 5a shows the flow generator 4 as a compo- 
nent motor 20 and turbine 21. The winding(s) of the 
motor 20 (whether AC or DC) are supplied by a power 
supply 22, one interconnecting cable of which in- 35 
eludes a current sensing resistor 23. The motor 20 re- 
ceives a control signal 24 supplied from a motor con- 
troller 25 that effects speed control, including stop- 
ping and starting of CPAP treatment. The motor con- 
troller 25 also receives, as a speed regulating feed- 40 
back signal, an output signal 26 indicative of the motor 
speed. 

The voltage appearing across the resistor 23 is di- 
rectly proportional to current, and this voltage poten- 
tial is applied to a differential amplifier 27. The output 45 
from the differential amplifier 27 passes to an aver- 
ager/integrator circuit 28 that averages the pseudo- 
current value, and integrates it over a period of time 
to produce a non-linear signal now indicative of power 
consumption of the flow generator motor 20. A thresh- so 
old generator 29 outputs a threshold value to a com- 
parator 30 that also receives the output of the aver- 
ager/integrator circuit 28. A comparison then is made 
between the threshold and the calculated power con- 
sumption signal, and if the threshold is exceeded, the 55 
mask 1 is determined to have been removed and the 
comparator 30 outputs a control signal to the motor 
controller 25 causing the motor 20 to be stopped, 



thus, in turn, stopping the administration of CPAP 
treatment The threshold also may vary as a function 
of the selected pressure of the flow generator. 

Alternatively, in flow generators where speed is 
not regulated, as in the case shown in Fig. 5b, the 
change in motor speed, typically detected from the 
switching signal to one winding or by the output of a 
Hall-effect sensor integral within the motor 20 itself, 
has a relation with increase in supplied pressure. Fig. 
5b shows the motor speed signal 26 also being sup- 
plied to a motor speed measuring circuit 31. In a sim- 
ilar way as discussed above, the motor speed signal 
is compared with a threshold in the comparator 30, 
and if an increase in motor speed above the threshold 
is determined to have occurred, then a signal is 
passed to the motor controller 25 to cause the motor 
20 to stop, hence ceasing the administration of CPAP 
treatment 

3. Automatic Start and Stop 

Fig. 6 shows an embodiment of CPAP apparatus 
incorporating the features of both automatic start and 
automatic stop. Where convenient, like reference nu- 
merals have been used for components common with 
the embodiments previously described. The mask 
pressure signal P^t) is provided by the tube 13 to a 
pressure transducer 40. The transducer 40 generates 
a differential output voltage proportional to the mask 
pressure. The differential voltages are applied to a 
buffering amplifier 42, and the output voltage then is 
filtered by a filter component 44, resulting in a voltage 
signal, the V P (t) proportional to the mask pressure. 
This voltage is AC coupled by RC circuit 46 to a com- 
parator 48 to remove any static offset. The compara- 
tor 48 then compares the voltage signal against a 
threshold value, V 1T . 

If the mask is being worn and there is respiration, 
then flow occurs along the breathing circuit. This then 
induces a pressure within the mask, which is reflected 
in the voltage V 1T , and if the flow value is above some 
minimum (determined by the threshold P 1 (t)) then it 
is determined that the mask is being worn, in which 
case the output of the comparator 48 goes high and 
causes the set output of a bistable logic circuit 50 sim- 
ilarly to go high and signal the motor ON/OFF control 
circuit 52 in turn to signal the motor speed control cir- 
cuit 54 to start the flow generator 4. 

The output of the motor speed controller 54 is six 
gating signals supplied to a double bridge inverter cir- 
cuit 56. Thus the flow generator 4 is an embodiment 
is a fractional horse power three-winding brushless 
synchronous machine. 

The flow generator 4 also is provided with a rev- 
olution counter, perhaps in the form of a pulse gener- 
ator, that provides a rotational speed signal feedback 
to the motor speed controller 54. 

The motor current line contains a low value resis- 
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tor. Rsense. that generates a voltage, V^, that is di- 
rectly proportional to the motor current. The voltage 
is passed via a low pass filter 60 to a comparator 62, 
where a comparison is made between the sensed vol- 
tage and a further threshold voltage, V 2T , in order to 
determine when there is an unexpected increase in 
motor current indicative of the mask no longer being 
worn. That is, the speed feedback mechanism will op- 
erate such that if the mask no longer is being worn, 
the motor speed controller 54 will control the turbine 
4 such that there will be an increase in motor current 
due to an attempt being made to keep the mask pres- 
sure at a constant level, in the case that the motor cur- 
rent level exceeds that of the threshold, V 2T then the 
output of the comparator 62 goes high, and is then 
coupled by an RC network 64, functioning as a form 
of timer in accordance with the time constant RxC. 
The output of the timer circuit 64 passes via a buffer- 
ing threshold circuit 66 that discriminates the logic 0 
and 1 levels to the reset input to the bistable circuit 50, 
in turn causing the motor ON/OFF control circuit 52 
to signal the motor speed control 54 that the flow gen- 
erator 4 is to be stopped. 

An additional appl ication of these principles is the 
detection and quantification of leaks in the breathing 
circuit, particularly those between the mask and the 
patient's face. That is, the motor power consumption 
or speed variation can g ive a confident indication, be- 
low the threshold values described, of the occurrence 
of mask leaks and the like. Typically, the quantities 
vary non-linearly with flow and are passed through 
linearising circuitry (or software) prior to quantifica- 
tion. 

The combination of automatic start and stop de- 
scribed above can be used to provide automatic con- 
trol of a CPAP flow generator, starting the machine 
whenever the mask is being worn, and stopping it 
whenever not being worn. This provides advantages 
for patients who get up from their beds during the 
night and for patients who, because of age (young or 
old) or physical or mental incapacity, cannot easily 
operate manual controls. 

Numerous alterations and modifications, as 
would be apparent to one skilled in the art, can be 
made without departing from the broad scope of the 
present invention. All such alterations and modifica- 
tions are to be considered as within the scope of the 
invention, embodiments of which have been herein- 
before described. 



Claims 

1 . A method for controll ing apparatus for the admin- 
istration of continuous positive airway pressure 
(CPAP) treatment, the apparatus having a con- 
trollable flow generator coupled to an air delivery 
circuit, in turn coupled to a 'mask' for the supply 



of CPAP treatment to a patient's airways, the 
method comprising the steps of determining that 
the patient is wearing said 'mask', and if being 
worn commencing the administration of CPAP 
5 treatment 

2. A method as claimed in claim 1, wherein the de- 
termining step comprises any one or more of the 
steps of: 

10 detecting flow of air in said air delivery cir- 

cuit; 

detecting a pressure change in said air de- 
livery circuit; and 

detecting proximity of the patient's face 
15 with said 'mask'. 

3. A method as claimed in claim 2, wherein said de- 
tection of flow of air comprises the steps of de- 
tecting a change in pressure drop along at least 

20 a portion of said air delivery circuit, comparing 
said change in pressure drop against a first 
threshold, and if said first threshold is exceeded 
it is determined there is air flow. 

25 4. A method as claimed in claim 2, wherein said de- 
tection of a pressure change comprises the steps 
of measuring 'mask* pressure or pressure at a 
point along said air delivery circuit, detecting a 
change in said measured pressure, comparing 
30 said change in pressure against a second thresh- 

old, and if said second threshold is exceeded it is 
determined the 'mask' is being worn. 

5. A method as claimed in claim 2, wherein said de- 
35 tection of proximity of said 'mask' to the patient's 

face comprises the step of detecting a change in 
electrical characteristics of circuit means mount- 
ed from said 'mask'. 

40 6. A method as claimed in claim 5, wherein said 
characteristics of said circuit means include the 
resistance between two electrodes, the capaci- 
tance between two electrodes, or the inductance 
of a coil means. 

45 

7. A method for controlling apparatus for the admin- 
istration of continuous positive airway pressure 
(CPAP) treatment, the apparatus having a con- 
trollable flow generator coupled to an air delivery 

so circuit, in turn coupled to a 'mask' for the supply 

of CPAP treatment to a patient's airways, the 
method comprising the steps of determining 
whether said 'mask' is being worn by the patient, 
and if not being worn ceasing CPAP treatment. 

55 

8. A method as claimed In claim 7, wherein said de- 
termining step comprises any one or more of the 
steps of: 



25 
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detecting airflow in said air delivery circuit 
in excess of flow due to maximum CPAP treat- 
ment pressure; 

detecting a pressure drop in said air deliv- 
ery circuit below a minimum CPAP treatment 
pressure continuing for a predetermined period of 
time; and 

detecting an uncontrolled change in oper- 
ation of said flow generator. 



in turn coupled to a 'mask' for the supply of CPAP 
treatment to a patient's airways, and further com- 
prising means for determining that the patient is 
wearing said 'mask', and means for commencing 
5 the administration of CPAP treatment if 

the 'mask' is being worn. 

15. Apparatus for controlling the administration of 
continuous positive airway pressure (CPAP) 
treatment, said apparatus having a controllable 
flow generator coupled to an air delivery circuit, 
in turn coupled to a 'mask' for the supply of CPAP 
treatmentto a patient's airways, and further com- 
prising means for determining whether 
said 'mask' is being worn by the patient, and 
means for ceasing CPAP treatment if 
said 'mask' is not being worn. 



9. A method as claimed in claim 8, wherein said de- 
tection of air flow comprises the steps of detect- 
ing a change in pressure drop along at least a por- 
tion of said air delivery circuit, comparing said 
change in pressure drop against a third threshold, 15 
and if said third threshold is exceeded it is deter- 
mined there is excessive air flow. 

10. A method as claimed in claim 8, wherein said de- 
tection of a pressure change comprises the steps 20 
of measuring 'mask' pressure of pressure at a 
point along said air delivery circuit, detecting a 
change in said measured pressure, comparing 

said change against a fourth threshold, and if 
said fourth threshold is exceeded for at least said 25 
predetermined period of time it is determined 
the 'mask' is not being worn. 

11. A method as claimed in claim 8, wherein detec- 
tion of an uncontrolled change in operation com- 30 
prises the steps of, for a flow generator regulated 

in speed, measuring electrical power consump- 
tion and determining a change in said measuring 
power below a set point power value. 

35 

12. A method as claimed in claim 8, wherein detec- 
tion of an uncontrolled change in operation com- 
prises the steps of, for a flow generator regulated 
to maintain 'mask' pressure constant, measuring 
rotational speed and determining a change in 40 
speed that is greater than a speed for the maxi- 
mum CPAP treatment pressure. 

13. A method for controlling apparatus for the admin- 
istration of continuous positive airway pressure 45 
(CPAP) treatment, the apparatus having a con- 
trollable flow generator coupled to an air delivery 
circuit, in turn coupled to a 'mask' for the supply 

of CPAP treatment to a patient's airways, the 
method comprising the steps of determining 50 
whether the patient is wearing said mask, and if 
being worn commencing CPAP treatment, and if 
not being worn ceasing CPAP treatment. 

14. Apparatus for controlling the administration of 55 
continuous positive airway pressure (CPAP) 
treatment, said apparatus having a controllable 
flow generator coupled to an air delivery circuit, 
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